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UNITED STATES

PATENT OFFICE.

HARRY H. BRIDENTHAL, JR.,, OF LATROBE, PENNSYLVANIA.

IMPR’OVEVMENT IN GRAIN-BINDERS.

Specification forming part of Letters Patent No. 198,637, dated July 31, 1877 ; application filed -
August 23, 1876. '

To all whom it may concern :

Be it known that I, HARRY H. BRIDEN-
THAL, Jr., of Latrobe, in the county of West-
moreland and State of Pennsylvania, have
invented certain new and useful Improve-
ments in Grain-Binding Harvesters; and I do
hereby declare the following to be a full, clear,

- and exact description thereof, that will enable
others skilled in the art to which it apper-
tains to make and use the same, reference be-
ing had to the drawings, forming a part of this
specification, in which——

Figure 1 is a perspective view of my im-
proved machine, taken from the rear grain-
sickle corner. Fig. 2 is a top view of the
whole machine. Fig. 3 is a vertical sectional
view taken through the line O Q O Q, Fig. 2,
and looking forward. Fig. 4 is a vertical sec-
tional view taken through the line o » o 7,
Fig. 2, aud looking toward the grain-sickle of
the machine. Fig. 5 is a detached top view
of the gavel-holding and band-knotting de-
vices. Fig. 6 is an.elevation of the separat-
ing-wheel G. Fig. 7 is a front view of the
groove-cam operating the knotting devices.
Fig. 12 is a vertical sectional view of the
kuotting-frame taken through the line o v 0 v,
Fig. 8; and Figs. 8,9, 10, 11, and 13 are views
illustrating the operation of forming the con-
nection in the band.

My invention relates to that class of grain-
binders wherein the grain is conveyed from
the fiiger-bar to the sickle of the machine,
thence upward over the drive-wheel to the
binder, where it is bound with the straw of
the gavel; and the objects of my invention
are to improve the construction of harvesting
machinery, making it more effective in opera-
tion, convenient to use,and to bind thesheaves
of grain in_a better and more substantial
mauner; and it consists in the novel arrauge-
ment of swinging elevator-belt frame and ad-
justing-leverin combination withswinging-bot-
tom grain - receiver and double compressor-
charging arm; in combination of jointed hold-
ing-arms swinging holding-head; in & twist-
ing device which receives the ends of the
straw from the separating-wheel, and forms
the sawme into a band about the gavel; and it
further consists in the combination and ar-

rangement of various devices and mechanism
connecting the various elements to complete
the machine, as will be hereinafter explmned
and specifically claimed.

_ Similar letters and figures of reference
where they occur in different figures refer to
like parts of the machine in all of the draw-
ings, in which—

L K is the main frame of my improved ma-
chine. The main base-rails L I are arranged
on opposite sides of the drive-wheel O in
such a manner that the bearing of the inner
end of the main axle rests on the top of the
inner rail, while the opposite end bearing of
the said axle rests on the under side of or
beneath the outer rail. To the top of the
base-rails L I are firmly bolted the inclined
transverse rails K! K. The rails K! form the
main support to the finger-bar frame a!, and
the top frame L' 12 14, the latter of which, in
turn, supports the swinging elevator - belt
frame B. The rear post L! is leaned rearward
at the top, thus making the frame L wider at
the top than at the bottom, for the purpose
of allowing the elevator- belt frame B, which
is pivoted to the main-frame rail D? at the
bottom, while the top rests against the'rail 12,
to swing a short distance backward and for-
ward at the said top, for the purposs of de-
livering the grain to the binder at ditferent-
points, thus allowing the band to be formed
at a greater or less distance from the Dbutt-
end of the gavel, as may be desired.

The driver’s seat 15.is mounted upon the
board 23, which is supported forwardly by the
rail U a-nd rearwardly by a projection attached
to the rear post L. To the top rail L# is
securely attached the notclied arec- piece 65,

to which, and within convenient reach of

the driver, is pivoted the lever V, which is
provided with a hand-lever and spring-bolt,
14, which engages the notches in the said arc-
piece €. The forward end of the rod ¢ is
pivoted to an eye on the lever V, while the
rear end is pivoted to an eye firmly secured
to the top of the elevator-belit frame B. By
this eonstruction the operator can, while the

‘machine is in operation, shift the elevator-

frame at pleasure, so that the machine can be
controlled while in motion, so as to form the
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band at the proper place on 'long or short

grain-bundles.

The elevator-belt frame B is complete in it-
self, containing the upper and lower belt-roli-
ers, to the upper of which motion is communi-
cated by means of the belt y from the driv-
ing-pulley d?. . The belt y also passes around
and communicates motion to the lower apron-
puiley 3. The pulleys @2, %%, and y? are some-
what deeply grooved, or they may be substi-
tuted by sprocket-wheels and a chain, so that
the swinging movement of the upper pulley
will not materially interfere with the working
of the belt or chain,

The elevator-frame B is pivoted to the main -

frame at a point at or near its lower forward
corner, 80 as not to interfere with the tension
of the belt y ; also for the purpose of prevent-
ing the said lower forward corner of said
frame from projecting beneath the main frame
D and striking the ground when the top is
thrown forward. :

To the elevator-frame B is attached the de-
flecting-apron M, which projects downward
over and past the upper eye of the receiver N
in snch a manner as to allow the frame B to
move freely, as described, and the grain to
pass into the receiver. :

To the upper forward corner of the frame B
is pivoted the board X, which has for its pur-
pose to keep the butt-endsof the gavelstraight
and even while a gavel is accumulating in the
receiver. The said board X is firmly attached
to the sliding rail #, and is thus kept rigidly
in a vertical position, while it is free to move
back and forth with the top of the frame B,

_ while the lower end slidesupon the stationary
receiver-back N.

To the outer main-frame rails L are secured
bearings, in which is hung the long shaft S,
which receives motion from the drive-wheel
O by means of a large bevel-gear wheel and
pinion. On the forward end of the shaft Stis
attached the spur-gear wheel P, which meshes
with a pinion on the crank-shaft bt To the
forward end of said crank-shaft is hung the
double driving-pulley 2, one part of which
drives the delivering aprons or belts, as be-
fore described, while the other part drives
the band-forming mechanism. The crank A
has for its purpose to operate the sickle,
which, forming no part of this invention, is
therefore omitted. '

The main-frame rails L L project some dis-
tance beyond the rear of the receiver and ele-
vating frames, and to which projecting ends
are secured the projecting inclined traverse-
rails X K, which have for their purpose to
support the holding and rotating gear. To
the outer ends of the traverserails K, and
within suitable bearings, is secured the shaft
2%, to the forward end of which is secured the
T-head ¢, to one end of which is pivoted the
rear ends of the parallel bars f and A5, The
main parallel bar f is made broad, and is pro-
vided with flanges on both edges to secure

the requisite stiffnéss. To the opposite ends
of the parallel bars fis pivoted the swinging
holding-head D by means of suitable lugs
formed thereon. The shaft 2? receives motion
from the driving-wheel H through the tight
pinion I? in a manner hereinafter described.
The motion of the parallel bars f is controlled
by the lever g, which is pivoted to the T-head
#. Theforwardend of the levergis connected
with the bar f by means of the bolt and coil-
spring v*. The motion of the said lever g is

-governed by the middle pinion I', which is,

by means of a sleeve, connected with the ec-
centric o and eccentric-strap ol, the latter of
which is pivoted to the rear end of the said
lever g. . N

The holding-head D consists of the main
head or plate D, to which is pivoted a pair of
arms, each of which consists of a series of
three, more or less, short joints or arms, ¢ ¢' ¢2,
pivoted together, and which are, in ‘turn,
diagonally connected with each other and
with the main head D by means of the links
e 6 ¢ and e¢!. Both arms or series of arms
are diagonally connected with each = other
by the curved link # in such a manner as to
operate in conjunction. The whole system
of joints or arms is relatively so propor-
tioned and arranged that theé ends of the
arms ¢® pass each other right and left, and,
when the said points meet, the arms and the
head D will form a complete circle, which will
retain the outlines of a circle when contracted
to the dimensions of the smallest-sized sheaf,
The inner edges of the short joints ¢ ¢' ¢ are
shaped to correspond with the arc of a circle
equal in diameter to the diameter of an ordi-
nary-sized sheaf, which is about eleven inches,
the largest size usually made being about
fourteen inches; while the smallest are about
seven inches. By this construetion large and
small gavels are grasped and held in proper
shape for binding with equal facility.

The connecting - link ¢! is extended and
curved over to the opposite side of the head
D, where it is, by means of a short link, con-
nected with the forward end of the arm g¢.
The rear end of the said.arm ¢ is rigidly con:
nected with the T-head #*; hence it will be
seen that by swinging the head D upon the
bars f and A% motion will be communicated
to the arms ¢ ¢, by the lever ¢! and arm g.
The’ arms ¢' and ¢ and the bar f are so rela-
tively proportioned that the radial movement
of the head D relative to the axis of the shaft
2* will just equal the radial movement. of the
arms ¢ ¢ ¢ relative to each other; hence the
center of the circle formed by the head D and
said arms ¢ ¢ ¢, whether large or small, will
constantly correspond with the axial line of
the shaft v?; hence different - sized gavels
which are held within the head D will all be
rotated about an axis central to said different-
sized gavels. s :

To the outer ends of the horizontal eross-
rails I? L? is hung the shaft R, to the rear end
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of which is attached a chain-pulley, which is,
by the chain Z, connected with a similar chain-
pulley on the end of a shaft revolving in bear-
ings on the. transverse bars K K, and which
receive intermittent rotary motion from the
drive-wheel H by ‘means of the segment o’
and the pinion 5. A ledge on the forward
end of the said segment -a” raises :a spring-
latch, 13, out of a noteh in a disk attached to

the pinion 5 when -about to intermesh there-

with, ~The said spring-atch serves to bold
the pinion 5 :and the shaft R in position when
not engaged by the said segment a7, which
has a sufficient number of teeth to caunse the
pinion 5 with the shaft B to make one revo-
~ lution as it passes. To the shaft R, at a point

Jjust forward of the holding-head D, is secured
the gaveling-arms d° and d°. o

‘The arm d° is secured to the shaft R by
means of a loose sleeve, while the forward
arm df is pivoted to the end of the short rigid
arm d7, which is provided with a lateral slot
between the pivot of the arm df and the shaft
R, through which and through a longitudinal
slot in the end of the arm d° a bolt passes,
connecting the two arms in such a manner
that when the arm d° is detained during the
revolution of the shaft R the arm df will be
moved forward a -distance equal to or more

than the distance which the said arm d° has

been detained. A spring, 10, holds the said
arms d@°d° in the position shown in Figs. 2 and
4. To the frame L! 12 is secured the station-
ary receiving-apron N, which is curved nearly
- to conform with the path of the points of the
arms dS the points of which pass along an
opening in said apron. ,

To the lower edge of the apron N is hung,
within suitable bearings, the swinging apron
Q, to the rear end of the shaft of which is se-
cured a short erank. Said crank is, by a con-
neeting - rod, conneeted with an arm on the
shaft-w!, an arm, 4, on the rear-end of which
rests upon the cam-hub z of the drive-wheel
H. A depression in the said hubz allows the
apron Q to fall to the position shown in Fig.
3, when a gavel is carried from the receiver
to the holding - head, by the arms d° d%. A
stop, b, on the shaft of the apron Q, servesto
detain the arm d% as shownin Fig. 3, for pur-
pose as will be hereinafter explained. To the
arm 6" is secured a pair of curved arms, @* &,
which have for their purpose to prevent the
top end of the gavel from falling while being

-carried from the receiver to the holding head.
A stationary platform, ¢4, firmly attached to
the forward cross-bar K., serves a similar pur-
pose at the butt-end of the gavel.

“To a forward cross - rail, U, is hinged the
swinging frame T, upon which is mounted the
band-straw-separating wheel G and the band-
twister a. - The straw-separating wheel G is a

wooden wheel hung upon a shaft vertically’

adjustable within the gear-sleeve d% The
point 16 of the said separator is formed on
the lower outer edge of the rim, which is in-
clined downward, making the under side con-

vexed, as shown in Fig. 4, and is cut away in
the rear of the point, forming a thin lip or
disk,.above which rises the cam-shaped shonl-
der 14, as shown in Fig. 2. )

The separating -wheel is provided with a
spiral groove or dentation, K!, through which
passes the gathering:arm % of the twister .a,
thereby insuring the preper transfer .of the
straw to said twister. The separating-wheel
G receives motion from the double driving-
pulley @ by the belt K% which passes over a
pair of guide-pulleys, ¢, attached to the cross-
rail U, and in axial line with the hinges ¢° of
the frame T, .

The :separating-wheel G and the twister a
are connected by the rigid gears 16 .and W,
These members are so arranged that the
twister and separating-wheel rotate with equal
speed.’ . '

‘The twister .consists .of the bent :shaft .a,
which terminates with the eircular or ring-
shaped head u, which is provided with an
opening at ene side, and from which projects
an arm, as shown in Fig. 4, and it revolves
close to a somewhat-similar but reversed sta-
tionary head, ¢, on the end of the arm #,
which has for its purpose to confine the
straw in proper shape and within the twister,
as it is twisted and passes through the open-
ing 21.

The arm of the stationary head projects
horizontally toward and nearly to the sepa-
rating-wheel G, and is for the purpose of guid-
ing the straw into the said opening.or ring 21.

Totheunderside of the arm#! is secored the
broad spring-arm.s, which is placed close to the
rim of the wheel G, and upon its end is aledge
or upward projection, s% which rises close to
the stationary head ¢, and oun the opposite
side from the revolving head «, and to a suf-
ficient height:to cover about one-half of the
opening 21, when it is closed against the arm
L,

‘When themachine is in operation thespring-
piece s rests on the surface of the gavel, and
when there is a full-sized band lowing through
the twister the ledge s is depressed, thereby
forecing the spring-piece s and the straw of the
said gavel below the path of the point 14 of
separating - wheel, thus preventing the said
wheel from raising more straw than is neces-
sary for the binding of the sheaf.

To the frame T is secured the stout bar or
rod v, which is curved ito correspond with and
passes nearly around the separator-wheel, be-
neath and close to the path of the point 14, to

a point near the twister, where it is gradually -

curved in and upward, terminating with a
beveled point inside and above the said path
of the point 14. The object of this construc-
tion is to prevent the wheél G from catching
the straw .of the gavel, exeept at a point ator
near the twister, thus protecting the gavel

from being torn or disarranged by the said

separator. .
The particular shape of the guard v.enables
detached straws, which may become entan-
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gled therewith, to beé carried by the wheel G
around to and off the free point or end of said
guard, thereby preventing their accumulation.
The frame T is supported by means of the rod
F?, the lower end of which is pivoted to the
said frame T by means of an eye or other suit-
able device, while on the upper end is formed
a suitable hook, which rests upon the cam-
disk %% on the shaft R.

- The disk %* is of such shape, and is se-
cured to the shaft R in such a position, as to
allow the frame T to rest on the gavel only
at such times as are necessary for the forma-
tion of the band, while it is raised at other
times so as not to interfere with the changing
of the head D, or the discharging of the bound
sheaf.

The band- connectlng device consists of are-
ciprocating frame, j, the forward end of which
plays through an opening in the head D, and
in such a manner as to play vertically a short

distance relative to the radius of the gavel,

while the rear end of said frame is secured by

a bolt which plays within a slot in the flange’

of the parallel bar . The frame jis, by means
of a connecting-rod, eonnected with an arm of
the rock-arm 7, which is pivoted to the oppo-
site end of the T-head 4, from the parallel
bar f.

The opposite arm of the rock-arms A7 plays
within the groove of the cam-groove plate F,
which receives motion from the drive-wheel
H through the forward pinion I, to which it
is connected by a sleeve, as shown in Fig. 4.

To ‘the forward end of the reeciprocating
frame j is pivoted a pair of oscillating tines, ¢!
i, each of which are provided with a toothed
segment,. which meshes with corresponding
segments on the -reciprocating bar 4. The
bar & is operated by means of the lever: d,
which is pivoted to the projection A7, attached
. to the frame j. One end of the said lever d is
connected with the said bar A, while the oppo-
site end is connected, by means of a rod, d,
to some part of the compressor, as the head
#® or the head D.  Hence, when the frame j is
reciprocated longitudinally, a similar recipro-
cating motion will be transmitted.to the bar
h, within the said frame j.

The before-mentioned segments on the bar

h are so arranged that the backward move-

ment of said bar i will bring the tines ¢! ¢ suc-
cessively to the relative positions as shown in
Figs. 8,9, and 11. A flange upon the bar A,
which plays upon faces formed upon the seg-
mental part of the said tines, holds them in
their proper position.  The forward tine ¢! is
formed in two pieces or parts. One part a? is
pivoted to the shaft of the main tine, so as to
swing laterally thereon. The ends of both
parts are curved, so as to form an eye when
brought together, as shown in Fig. 13, When

the tine ¢ is brought to a vertical position
relative to the frame j, a ledge, I, on said
frame defleets an npward-projecting arm’ on
the pivoted jaw or hook &° into the corre-
sponding dentation in the bar &, thus operat-

ing the hooks, as s shown in Flg 12, for the
purpose of seizing a bunch of the straw of the
gavel and drawing it in a loop through be-
tween ends of the band, where they are twist-
ed together, as shown in Fig. 13, for the pur-
pose of preventing them from untw1st1ng, and
thus secure the connection. m is a slide,
placed upon the parallel bar /, and beneath
the frame j, where it moves longitudinally be-
tween the flanges of said bar, and has for its
purpose to assist-the knotting-tines in the op-
eration of connecting the ends of the band,
and is connected with the slide p, which re-
ciprocates in bearings on the head #* and arm
P, ‘
Upon the inner edgeof the slide p is formed
aseries of teeth, which play within or between
a pair of corresponding diagonal ledges, €%,
formed upon the perimeter of the cam-groove
plate F, the whole being so arranged that the
slide m W111 be moved out, as shown' in Fig. 5,
and quickly withdrawn ’Lt the proper time, as»
will be hereinafter described.

_H is the drive-wheel of the holding and
knotting mechanism, and’ is hung on a shaft
on the cross-bars K, and receives motion from
the pinion A% on the shaft St.  The said drive-
wheel meshes with the middle pinion I', and
upon its rear side are formed segments, which
mesh with and revolve the rear pinion I? and
the compressor - head through the shaft A
When the pinion I?is not engaged by the said
rear segments, a pawl, ¢°, engages one of two
notches formed in oppo&ute sides of a disk at-
tached to the rear side of the said pinion.
The said segments are provided with projec-
tions for the purpose of raising the pawle® out
of the notches when about to engage tlie said
pinion. '

The forward pinion I is operated substan-
tially in same manner as the opposite rear
pinion by means of segments and projections
formed on the forward side of the driving-
wheel H.

The governing or actuating wheel H turns
one revolution during the operation of bind-
ing one sheaf. It must, therefore, revolve
quite slowly, turning one revo]utlon while the
driving or ground wheel turns one and a half
or two revolutions,or one revolution while the
machine moves over a space of eighteen or
tweuty feet while in operation in the field.
This, being about the proper speed, would, if
the motion were applied through or by means
of its shaft, necessitate the use of a special
train of gears toreduce thespeed and commu-
nicate said motionproperly. The said speed-
reducing gear and the hub and arms of the
wheel H would have to be made very heavy
and cumbersome, so as to withstand the in-
creased strain consequent in reducing the
speed of the parts,thus largely increasing the
weight and draft of the machine. To obviate
this difficulty, I make the segmental actuat-
ing-wheel H with a continuoussection of teeth
on its perimeter. I am, fherefore, enabled to
commumcate motion to it by means of the
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small rapidly-revolving pinion %, which meshes
with the said continnous toothed part in com-
mon with the pinion I, as shown. _

The small driving-pinion % may be placed
at any point about the wheel H, or in the po-
sition shown, or it may and would be better if
placed quite near the pinions I I' I, where
motion ecould be communicated toit by means
of the belt which operates the elevators,

By this construetion, the members which
communicate motion to the binder may be re-
duced to a minimum, both in number and
weight. The spider of the wheel H may be
made very light, as it is only necessary for it
. to have just sufficient strength to steady the
perimeter, as there is no :special strain im-
posed upon it.

A clutch may be introduced between the
shaftS*and the pinion 25, the controlling mech.
anism -of ‘which may be so arranged as to be in
convenient reach of the hand or foot of the
operator, who eould stop and start the bind-
ing mechanism at pleasure, so as to control
the size of the sheaves.

The operations of my machine are substan-
tially:as follows: The holding-head being in
the pesition shown in Fig. 4, the segment a’
will be engaged with the pinion 5, and, in
the manner before described, cause the arms
d° d° to turn one revolution. At the same time
the arm 4, on the end of the shaft «*, will drop
into a depression in the hub 2, thereby per-
mitting the apron Q to fall to the position
shown in Fig. 3, when the stop b will be in
position to intercept and stop the dividing-
arm d° while the gaveling-arm.4° will carry
the .grain from the receiver to the arms of the
head D, stopping in the position shown in
FPig. 3. The stream of grain which the ele-
vator is in the mean time earrying to the re-
ceiver will be thrown int6 the narrow :aungle
formed by the arm d? and the curved back
N-of the receiver where it is .caught and re-
tained, thus making a complete separation
from the gavel. The arms d®d® having turned
onerevolution, the segment a” will have passed
thepinion 5, which is held as before described,
and the apron-Q will be raised by the.arm 4
and huab 2z to the position as shown in Fig. 4,
thereby allowing the :arm d° to pass the stop
b, when the spring 10 brings the said arms
together in the mmanner hereinbefore-described,
leaving the gavel free to be revolved by the
head D. In the mean time the drive-wheel H
will be in gear only with the middle pinion,
the two.opposite pinions being held, as before
described. The said middle pinion will turn
one-half of a revolution, cairying the .eccen-
tric .o fo the opposite extremity of its throw,
‘thereby :causing the arms-.c ¢ to -encirele and
hold the gavel.in the manner hereinbefore de-
scribed, and if said gavel be large the spring
v will yield, while if it be small the ends of
the arms will pass .each other, and thus-ac-
commodate themselves to the size.of the said
- gavel.

A pair of projections.on the drive-wheel H
raises the pawls out of the pinions I and I2,
when a pair of segments engages the said
pinions, turning the whole three, with their
connections, one-half of a revolution, when
the segment passes the forward pinion, and
the ratchet engages it, thus holding the cam-
disk I stationary, while the pinions I* and I,
with- their connections, turn one and a half
revolution, the arm of the rock-shaft A and
the slide p traveling around the said cam-
disk F. ' '

The frame T will now be lowered, and the
spring piece s resting on the surface of the
gavel, and with each revolution of the wheel
G, the point 14 will catech beneath a wisp of
straw, separating it from the said gavel. The
twister will in turn receive the straw from the
wheel G and twist the same into.a continuous
rope-band, which, being attached to the gavel,
will, by the revolution of said gavel, be drawn
from the twister through the stationary head -
i, and by depressing the spring-piece s the
quantity of straw raised by the wheel G and
the size of the band will be regulated, as be-
fore described. The gavel having revolved
nearly one revolution, the slide p will have
reached the series of diagonal ledges ¢ ou
the disk T, thus moving .the slide m forward
and-over the band at a short distance from
the first-formed end thereof, which will here-
inafter be designated as No. 1, while the oppo-
site end will be termed No. 2, as shown in the
drawings. End No. 2 of the band will then be
formed over the slide m. The knotting-frame
is then moved forward to the pesition shown
in Pig. 8. The rear movement of the said
frame j thrusts the tine ¢ beneath end No. 2
over the slide m, which is then withdrawn by
the slide p and the inclined ledges ¢° on the
cam T, thus leaving the said tine ¢ between the
ends of the band. The rear segment on the
bar 'k now engages the segmental part of the
said tine 4, and reverses its position, so that
its point meets the point.of the forward tine
#, and turning the ends Nos. 1.and 2 one-half
of a revolution about each other, as shown in
Fig. 9. TFurther rearward movement of the
frame j withdraws the tine ¢ from the band,
and thrusts the tine ¢ in its place between
the ends .of the band, as shown in Fig. 10,
when the forward segment on the bar 7 en-
gages the said forward tine, reversing it in a
manner similar to the reversing of the rear
tine, thus winding the ends of the band one
complete revolution about each other. When
the tine % is about passing a position right
angular to the frame j the jaw .a® will - be
opened, as shown in Fig, 12, and being of a
sufficient length to enter the sheaf a:short.dis-
tance, so that, on being closed, it grasps a
bunch of straw, which is drawn in a loop
through the band-connection a short distance,
when the arm of the said jaw.a® drops into:a
second indentation in :the bar A, releasing the
loop, which remains in the band-connection,
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as shown in Fig. 13, for purposes as before
described. .

The binding of the sheaf having been com-
pleted, the rear longer segment of the drive-
wheel H will have passed the pinion I?, which
will be held by the pawl ¢® in such a position
that the head-piece D will be toward the re-
ceiver. The middle pinion will then be turned
one-half of a revolution, thus throwing arms
¢ ¢ open. The segment a” will now engage
the pinion 5, thus causing .the arms d* to

- swing around, throwing the sheaf out of the ..

machine, when a second pair of projections
and segments on the drive-wheel H engages
the rear and forward pinions, reversing the

head D, bringing it to the position shown in |

Fig. 3, when the pawls again catch the pin-
ions, as before described. The revolution of
the arms d° d° sweeps another gavel from the
receiver into the holder, and stop in the posi-
_ tion shown in Fig. 3, and the drive-wheel H
then turns the middle pinion another. half of
a revolution, closing the arms of the said
holding-head about the gavel, when the opera-
tion of binding will be repeated, as before de-
seribed.
By this mode of connecting the band, the
ends being twisted about each other, it is

therefore contracted and tightened about the |.

gavel. I do not confine myself to the number
of oscillating winding-tines herein specified,
as their number may be increased, and they
may be arranged upon the perimeter of a re-
volving or oscillating disk, 8o as to wind the
band any number of times about each other,
in the manner described.

- Having thus deseribed my invention, what
I claim as new, and desire to secure by Let-
ters Patent, is— :

1. The herein-desecribed holding-head, con-
sisting of the head-piece D, series of pivoted
arms ¢ ¢, connecting-links e, et, and n, and the
operating-lever ¢!, all combined substantially
ag and for the purposes herein specified.

2. The combination of the holding-head D,
parallel bars f h° head #, shaft ¢? lever g,
eccentric o, and the operating-pinions I! I,
substantially as and for the purposes herein
specified. :

3. The holder-operating lever g, coil-spring
and spring-shaft »!, bar f, and the holding-
head D, these members all arranged substan-
tially in the mabpner and for the purposes
herein specified.

4. The combination of the head ¢*, arm g,
link ¢, and the swinging holding-head lever
¢!, substantially as and for the purposes here-
in specified.

5. The combination of the holding-head
shaft +%, holder-rotating pinion I?, holder-op-
erating pinion I', knotting-mechanism oper-
ating-pinion I, and the driving-wheel H, all
arranged substantially in the manner and for
the purposes herein specified.

6. The combination of the receiver N, swing-
ing apron Q, stop b, double gaveling-arms d°

@, shaft R, and the holding-head D, substar-
tially as and for the purposes herein speci-
fied.

7. The combination of the apron Q, gear ¥,
arm 4, hub 2, and the drive-wheel H, substan-
tially as and for the purposes herein speci-
fied.

8. The combination of the shaft R, separat-
ing-arm @, gaveling-arm d’, sleeve p?, arm d’,
spring 10, and the stop b, substantially as and
for the purposes herein specified.

9. The combination of the holding-head D,
arm g, curved arms or tines d* d, and apron
Q, substantially as and for the purposes herein
specified. '

10. The frame K, holding-head D, swing-
ing apron Q, and the platform 4, these mem-
bers all arranged substantially in the manner
and for the purposes herein specified.

11. In combination with the frame T and the
separating-wheel G, the curved guard-piece v,
substantially as and for the purposes herein
specified. ) , :

12. The combination of the revolving ring-
shaped twisting-head u. and the stationary
head ¢, all provided with narrow openings and
gathering-arms, substantially as shown, and
for the purposes herein specified.

13. The combination of the stationary head -
t, spring-piece s, ledge %, twisting-head u, and
the separating-wheel G, substantially as and
for the purposes herein specified. :

14. The swinging frame ‘T, arm #?, disk k3
and the shaft R, these members all arranged
substantially in the manner and for the pur-
poses herein shown and described.

15. The combination of the head D, bar f,
reciprocating frame j, series of pivoted oscil-
lating tines ¢! and 4, and the operating-bar &,
substantially as and for the purposes herein
specified. : o '

16. The combination of the reciprocating
frame j, projection #°, lever d, rod d', head D,
and the twisting-tine operating-bar h, sub-
stantially as'and for the purposes herein speci-
fied. ' :

17. The slotted head - piece D, reciprocat-
ing oscillating ‘tines 4 ¢, looping-jaw a° and
the flexible reciprocating slide or plate m,
these members all constructed and -arranged
to operate in combination, substantially in
the manner and for the purposes herein speci-
fied. :

18. The combination of the winding-tines ¢
it, frame §, rock-arm A7, cam-groove plate F,
pinion I, and the segmental drive-wheel H,
substantially as and for the purposes herein
specified. - '

19. The combination of the holding-head D,
glide m, segmental slide p, head 4, diagonal
ledges ¢ and ¢°, and the cam-wheel F, sub-
stagltially as and for the purposes herein speci-
fied. ' : '

20. In combination with the frame L! L¢
and the elevator-belt frame B, the arc-plate
¢ and the lever v, or equivalent, substan-
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tially as and for the purposes shown and de-
seribed.

21. In combination with the swinging ele-
vator-belt frame B and the stationary receiver

XN, the sliding board X, substantially as and

for the purposes herein specified.
. 22. The drive-wheel H, segment a’, gavel-
ing gear-pinion b, cross-bar K, and the spring-

latch 13, these members all constructed and
arranged substantially in the manner and for
‘the purposes herein shown and described.

H. H. BRIDENTHAL, Jz.

Witnesses: -
ALEX. Y. DOUGLASS,
I. L. CHAMBERS.



